A novel Gram-stain-negative, facultatively anaerobic, filamentous, and yellowish-white-pigmented marine bacterium, designated strain FB208 T , was isolated from marine sediment obtained off the coastal area of Weihai, China. Cells of strain FB208
(96.4 %), with less than 90.0 % sequence similarity to other genera of the class Bacteroidia. Phylogenetic analysis, also based on 16S rRNA gene sequences, placed strain FB208
T in the genus Marinifilum, family Marinifilaceae. The predominant isoprenoid quinone of strain FB208
T was identified as menaquinone MK-7. The main cellular fatty acids were iso-C 15 : 0 , iso-C 17 : 0 3-OH and iso-C 17 : 1 !9c, and the major polar lipids were an unidentified lipid and aminophospholipid. The G+C content of the genomic DNA was 43.8 mol%. Based on these phylogenetic and phenotypic data, strain FB208 T represents a novel species of the genus Marinifilum, for which the name Marinifilum albidiflavum sp. nov. is proposed. The type strain is FB208 T (=KCTC 42591 T =MCCC 1H00113 T ).
The novel family Marinifilaceae in the class Bacteroidia (Ludwig et al., 2011) was recently described by Iino et al. (2014) to accommodate the genus Marinifilum, which was initially classified as a member of the family Marinilabiliaceae (Na et al., 2009) . The genus Marinifilum was first described by Na et al. (2009) with the description of a novel bacterium, Marinifilum fragile. Subsequently, a second species, Marinifilum flexuosum (Ruvira et al., 2013) , isolated from coastal water of the Mediterranean Sea, was described. Members of the genus Marinifilum are characterized as being Gram-stain-negative, facultatively anaerobic, filamentous and chemo-organotrophic. The major respiratory quinone of the genus Marinifilum is menaquinone MK-7, and saturated isobranched fatty acids were found to be the major cellular fatty acids. In this study, a novel bacterial strain, designated FB208 T , was isolated from marine sediment obtained off the coastal area of Weihai, China (122 03¢ 44.01 † E 37 32¢ 01.93 † N) . This is consistent with other members of the genus Marinifilum, which have all been isolated from marine environments. Hence, they all tolerate moderate salt concentrations and do not grow in the absence of NaCl. Here, based on polyphasic characterization and a detailed phylogenetic analysis, we elucidate the taxonomic status of strain FB208 T .
Strain FB208 T was isolated from marine sediment after enrichment at 25 C for 7 days, using an enrichment culture technique described by Du et al. (2014) . The enriched culture was serially diluted in sterile distilled water, and samples of each dilution were spread on 2216E agar (HopeBio) and incubated at 33 C. After 4 days, a yellowish-white-pigmented bacterium, designated FB208 T , was isolated and purified by subculturing on the same medium. Subsequently, strain FB208
T was routinely cultured on 2216E agar at 33 C and stored at À80 C in sterile 1 % (w/v) saline supplemented with 15 % (v/v) glycerol. M. fragile JCM 15579 T , obtained from the JCM, and M. flexuosum DSM 21950 (Takara) according to the manufacturer's protocol. The 16S rRNA gene was amplified from the genomic DNA of strain FB208
T by PCR using primers 27F and 1492R (Lane, 1991) . Amplification products were purified using a PCR product purification kit (Tiangen) and then ligated to the vector pMD18-T (Takara). The M13 universal primer set was used for sequencing, which was performed by Shanghai Sunny Biotechnology. The nearly complete 16S rRNA gene sequence of the new isolate (1451 nt) was compared with corresponding sequences of closely related type strains using the BLAST algorithm as well as the EzTaxon server (Kim et al., 2012) . Multiple sequence alignments were performed using CLUSTAL X (version 1.81) (Thompson et al., 1997) , and ambiguous and unalignable bases were manually omitted. A phylogenetic tree of strain FB208
T and several closely related species was reconstructed based on the aligned sequences using the neighbour-joining method implemented in MEGA version 6.06 (Tamura et al., 2013) . The maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods, also implemented in MEGA version 6.06, were used to reconstruct trees to determine the phylogenetic position of strain FB208
T . Kimura's two-parameter model (Kimura, 1980) was used to compute evolutionary distances. Bootstrap values were determined based on 1000 replicates for each of the three methods. The G+C content of the genomic DNA of FB208 T was determined by HPLC as described by Mesbah et al. (1989) , with lDNA (Takara) used as a standard.
Strain FB208
T was found to grow poorly in 2216E liquid medium (HopeBio), but it grew well in 2216E liquid medium supplemented with 0.1 % sodium pyruvate (modified 2216E broth). Routine cultivation was performed utilizing either 2216E agar or modified 2216E broth at 33 C and pH 7.0 (adjusted after sterilization), unless otherwise stated. Cell morphology and size were examined by light microscopy (Ci-L; Nikon) after incubation on 2216E agar at 33 C for 2 days. The Gram reaction of this strain was assessed as described by Smibert & Krieg (1994) , and the hanging drop method was used to examine its motility. Colony morphology was observed on 2216E agar plates after 2 days of incubation. The temperature range for growth of strain FB208
T was evaluated at 4, 10, 12, 15, 20, 28, 33 and 42 C on 2216E agar and in modified 2216E broth. The effect of NaCl concentration on growth was examined on modified marine ZoBell agar and in modified marine ZoBell broth made with 0.5 % peptone, 0.1 % yeast extract, 0.01 % FePO 4 , and artificial seawater [consisting of (w/v) 0.32 % MgSO 4 , 0.22 % MgCl 2 , 0.12 % CaCl 2 , 0.07 % KCl, 0.02 % NaHCO 3 ] with 0-11.0 % (w/v) NaCl at intervals of 0.5 %. The pH range for growth was determined using modified 2216E broth at pH 5.5-10.0 (in 0.5 unit intervals) with MES (pH 5.5 and 6.0), PIPES (pH 6.5 and 7.0), HEPES (pH 7.5 and 8.0), Tricine (pH 8.5) and CAPSO (pH 9.0, 9.5 and 10.0) buffers, all at concentrations of 20 mM. Ranges of temperature, salinity and pH that support growth were investigated on 96-well microplates by measuring the OD 600 . Tests for the reduction of nitrate and hydrolysis of agar, starch, CM-cellulose and Tween 80 were performed as described by Dong & Cai (2001) . Oxidase activity was tested using the bioM erieux Oxidase Reagent kit according to the manufacturer's instructions, and catalase activity was detected by pouring 3 % (v/v) H 2 O 2 solution on bacterial colonies. Additional physiological and biochemical characteristics, such as the activity of constitutive enzymes, production of acid, and utilization of substrates as sole carbon and energy sources, were assessed. These assessments were done at 33 C using API 20E, API 50CHB and API ZYM strips (bioM erieux), and the GEN III MicroPlate kit (Biolog) according to the manufacturers' instructions, with the exception that the NaCl concentration was adjusted to 3.0 % (w/v). Susceptibility to antibiotics was investigated on 2216E agar (no growth occurred on Iso-Sensitest agar or Mueller-Hinton agar) plates using the disc diffusion method as described previously (Du et al., 2014) and according to procedures outlined by the Clinical and Laboratory Standards Institute (CLSI, 2012) . Each set of experiments was performed a minimum of twice.
For the cellular fatty acid analysis, strain FB208
T and the reference strains were harvested and freeze-dried after incubation in modified 2216E broth at 33 C for 2 days, when bacterial cultures reached the late exponential stage of growth. Fatty acids were extracted, methylated and analysed according to the standard protocol of the Microbial Identification System (Sherlock Version 4.5; MIDI database: TSBA40; Sasser, 1990) . This analysis was performed by the Shanghai Public Health Clinical Center. For analysis of respiratory quinones and polar lipids, cells were harvested from modified 2216E broth after incubation at 33 C for 2 days and freeze-dried. Respiratory isoprenoid quinones were extracted and purified according to the procedures described by Minnikin et al. (1984) and were separated by HPLC (Kroppenstedt, 1982) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) and separated by two-dimensional silica gel TLC. An analysis of polar lipids was carried out by the Identification Service of the Leibniz-Institut DSMZ -Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH.
The 16S rRNA gene sequence (1451 bp) of strain FB208 T was determined and used for sequence similarity evaluation and phylogenetic analyses. Pairwise comparisons indicated that FB208
T was closely related to M. flexuosum DSM 21950 T (96.9 % similarity) and M. fragile JCM 15579 T (96.4 %). Both of these values are lower than the value typically used to define a bacterial species (i.e. 97 %), as proposed by Ramasamy et al. (2014) . In addition, the neighbour-joining phylogenetic tree reconstructed from 16S rRNA gene sequences revealed that strain FB208 T forms a cluster with the type strains of the genus Marinifilum, with a bootstrap resampling value of 100 % (Fig. 1) . Phylogenetic trees were also reconstructed using the maximumlikelihood (Fig. S1 , available in the online Supplementary Material) and maximum-parsimony (data not shown) algorithms; each showed a similar topology to the neighbourjoining phylogenetic tree. The DNA G+C content of the novel isolate was determined to be 43.8 mol%, which is lower than that of the type strain of M. fragile (45.0 mol%), but much higher than that of M. flexuosum (32.9 mol%).
T was found to be facultatively anaerobic, Gram-stain-negative, filamentous and non-motile. Cells were 0.3-0.4 µm in width and 2.5-15.0 µm in length, appeared as filaments during exponential growth, but fragmented to rods in the stationary phase and became spherical in aged cultures. This is similar to the morphological transitions that have been reported for M. fragile and M. flexuosum. Growth of strain FB208
T was found to occur at 15-37 C (optimum 33 C), at pH 6.5-9.0 (optimum pH 7.0-7.5) and in the presence of 0.5-7.0 % (w/v) NaCl (optimum 2.0-3.0 %). Similar ranges of temperature and salinity were found for other type species of the genus Marinifilum, but the ability of strain FB208
T to grow at 15 C distinguished it from the two reference strains of M. fragile and M. flexuosum. Strain FB208 T , M. fragile and M. flexuosum were all found to be negative for catalase activity, alginatelyase activity and agarose activity. Strain FB208 T was also negative for oxidase activity, which distinguished it from the two reference strains. Strain FB208 T was positive for nitrate reduction, similar to M. fragile but different from M. flexuosum. Other characteristics differentiating strain FB208
T from the type strains of the genus Marinifilum are given in Table 1. Strain FB208 T was susceptible to penicillin (10 µg), streptomycin (10 µg), cefotaxime sodium (30 µg (30 µg), acetylspiramycin (30 µg), clindamycin (30 µg) and sulphamethoxydiazine (5 µg), but resistant to streptomycin (10 µg), kanamycin (30 µg), gentamycin (10 µg), tobramycin (10 µg), neomycin (30 µg), tetracycline (30 µg), norfloxacin (10 µg), nalidixic acid (30 µg) and ofloxacin (5 µg). Additional data on the morphological, physiological and biochemical characteristics of strain FB208 T are listed in the species description.
The predominant respiratory quinone detected in strain FB208
T was MK-7, which agrees with findings for the two reference species, M. fragile and M. flexuosum. The major fatty acids (!10 % of the total fatty acids) present in strain FB208
T were identified as iso-C 15 : 0 , iso-C 17 : 0 3-OH and iso-C 17 : 1 !9c, which is similar to the profile of the two reference strains, although there were differences in the proportions of some fatty acids. A comparison of the cellular fatty acids of strain FB208
T and the reference strains is shown in Table 2 . Major polar lipids identified in strain FB208
T were an unidentified lipid and aminophospholipid. Two phospholipids, one unidentified aminolipid and one unidentified lipid were present in moderate to minor amounts in the polar lipid profile (Fig. S2 ).
The result of chemotaxonomic characterization and phylogenetic analysis based on 16S rRNA gene sequences revealed that strain FB208
T is most closely related to members of the genus Marinifilum. However, strain FB208
T can be distinguished from the type strains of the two reference species, M. fragile and M. flexuosum, by differences in phenotypic characteristics, including temperature range for growth, hydrolysis and utilization of some substrates, and enzyme activities (Table 1) . Therefore, based on the data presented, strain FB208
T should be considered as representing a novel species of the genus Marinifilum, for which the name Marinifilum albidiflavum sp. nov. is proposed.
Description of Marinifilum albidiflavum sp. nov. Cells are Gram-stain-negative, facultatively anaerobic, filamentous and non-motile. Cells are 0.3-0.4 µm in width and 2.5-15.0 µm in length, appearing as filaments during exponential growth, but fragmenting into rods in the stationary phase and becoming spherical in aged cultures. Colonies on 2216E agar are yellowish-white and circular, in some cases with eroded edges, and about 1.0 mm in diameter after 2 days of incubation at 33 C. Growth occurs at 15-37 C (optimum 33 C), at pH 6.5-9.0 (optimum pH 7.0-7.5) and in the presence of 0.5-7.0 % (w/v) NaCl (optimum 2.0-3.0 %). Starch is hydrolysed, but CM-cellulose, alginate, agar and Tween 80 are not. Nitrate is reduced to nitrite. Positive for gelatinase, but negative for Voges-Proskauer reaction, citrate utilization, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, urease and tryptophan deaminase. Indole and H 2 S are not produced. Able to oxidize glucuronamide, L-histidine and L-malic acid. Acid is produced from glycerol, D-ribose, D-galactose, D-glucose, D-mannose, aesculin ferric citrate, cellobiose, starch, glycogen, tagatose and potassium 5-ketogluconate. Alkaline phosphatase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and N-acetylglucosaminidase are present. The predominant menaquinone is MK-7. The major cellular fatty acids are iso-C 15 : 0 , iso-C 17 : 0 3-OH and iso-C 17 : 1 !9c. The major polar lipids are an unidentified lipid and an aminophospholipid.
The type strain, FB208 T (=KCTC 42591 T =MCCC 1H00113 T ), was isolated from marine sediment collected off the coast of Weihai, China. The DNA G+C content of the type strain is 43.8 mol%.
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